tiredness to exhaustion creating an unrelenting overall condition which interferes with individuals' ability to function to their normal capacity.'' Holley 6 studied the difference between typical fatigue of everyday life and CRF. She interviewed 17 adult cancer patients. They reported that CRF was more rapid in onset, more energy draining, more intense, longer lasting, and often unexpected. They saw CRF as a negative consequence of their disease and as a sign of health decline. Schwartz' study 7 produced similar results. She questioned 219 physically active cancer survivors about their patterns of exercise and fatigue during treatment. Cancer-related fatigue had a greater intensity and had negative consequences compared with fatigue after exercise.
n Prevalence
The prevalence of CRF is difficult to describe. Most studies report the proportion of patients who are fatigued. This approach tends to overestimate the problem because fatigue is common among the general population. However, when fatigue levels of cancer patients are compared with those of patients without cancer, a difference in fatigue levels becomes apparent. Especially patients receiving chemotherapy or bone marrow transplantation experience CRF. 8 Among patients receiving chemotherapy, the prevalence of CRF is 75% to 90%. The level of fatigue increases during cancer treatment. For radiation therapy, the prevalence is 65%, and in most cases, the CRF does not increase during treatment. 8 Cancer-related fatigue has a variety of causes and influencing factors. Physiological factors include anemia, the treatment (especially chemotherapy and radiotherapy), cachexia (loss of nutrients as a result of anorexia, nausea and vomiting, or hypermetabolism), tumor burden (relationship between the tumor bulk and fatigue), and cytokines (which could contribute to the development of fatigue by exerting effects on the endocrine system and neurotransmitters). 9 There is also a correlation between CRF and psychosocial factors such as anxiety, depression, difficulty sleeping, and a low degree of physical functioning. However, it is not known whether CRF is caused by these factors or that these factors are the result of CRF. 9 Berger and Walker 10 found a correlation between high levels of symptom distress (negative mood, nausea, and difficulty sleeping) and fatigue at treatment times. Cancer-related fatigue is very difficult to manage because of the variety of causes.
Cancer-related fatigue can have serious effects on the daily life of the patient. This varies from not being able to work to requiring daily care. Cancer-related fatigue has a major effect on quality of life and can cause a delay to, or even termination of, the treatment. Nurses are often confronted with patients' fatigue and are aware of its effects on the patients' daily life. They are therefore in a good position to help patients to deal with fatigue.
The purpose of the review is to identify interventions that can be used by nurses successfully to prevent the development of fatigue or to reduce fatigue during cancer treatment.
n Method A systematic review has been conducted with the following research questions:
-Which nursing interventions are used to reduce fatigue caused by cancer treatment? -What is the level of evidence for these interventions?
The review includes not only interventions that are established as beneficial but also interventions that can be regarded as promising based on the reports in the relevant literature.
Cancer-related fatigue is a difficult symptom to treat, and the promising interventions may provide a lead for further research or may be used when evidence-based interventions turn out to be unsuccessful in a particular case. Interventions are effective when the level of significance is less than .05. They are considered promising when the intervention is theoretically soundly based and when in studies with a small sample size, the level of significance is between .05 and .10.
The focus is on nonpharmacological interventions that can be performed by nurses with basic training, oncology nurses or nurses with a master's degree. For this review, this mean that one of the following criteria must be met: -The intervention is performed by nurses.
-The study is conducted by nurses.
A search in CINAHL and PubMed was first carried out to locate systematic reviews on nursing interventions for CRF. The search words used were as follows:
-wear*; worn-out; exhaust*; asthen*; fatigu*; weak*; loss of energ*; tired* -(chemother* or radiother*) -nurs* -(oncol* or cancer* or neoplasm*)
The search covered studies from 1995 to February 2005. Nineteen reviews were found. None of these systematic reviews described the role of nurses.
A second search with the same search words was performed to locate intervention studies of nursing interventions for CRF. A total of 192 studies in CINAHL and 78 studies in PubMed were identified. The studies located through PubMed either overlapped with the CINAHL studies or did not involve a nursing intervention.
The abstracts of the 192 studies were screened using the following criteria:
-Was it an intervention study? -Was the intervention carried out with adults? -Could nurses perform the intervention? -Was the intervention carried out during cancer treatment?
To assess the interrater reliability, the first 100 abstracts were screened by 2 researchers separately. There was 100% agreement. The other 92 abstracts were screened by 1 of these 2 researchers. After this screening, 18 studies were withheld and were included in the review. n 
Results
Most studies examined the effect of exercise on CRF (10 studies). Other interventions studied were education and counseling (5 studies), distraction and relaxation (2 studies), and sleep promotion (1 study). In the next paragraphs, the results of these studies are discussed per intervention.
Exercise
Ten studies discussed the effects of exercise on CRF (Table 1) . Five used a randomized clinical trial design. 11Y15 The 4 studies from Schwartz et al 16Y19 had a pretest-posttest design, sometimes with a nonequivalent control group. In 7 studies, the sample consisted of women with breast cancer who were receiving chemotherapy. 11,12,14Y16,18,19 Sample sizes were mostly small, varying from 22 to 119 patients. Only 1 study 11 used a power calculation to calculate the sample size (n = 119).
The kind of exercise studied varied from a seated video exercise program to an aerobic exercise program, based at home or supervised in the clinic. Only 1 exercise program included a nonindividualized plan. 12 In all the other studies, the exercise programs were individualized according to previous condition, percentage of the maximum heart rate, and aggravation of symptoms and/or patients preference for an activity. The intensity varied from low to moderate. In some programs, the intensity was defined as 60% to 75% of the maximum heart rate. In most studies, participants were advised to increase the intensity gradually. In the studies, the frequency of the exercise varied from 2 to 6 times a week. The average was 3 to 4 times a week. The duration was 15 to 90 minutes, with an average of 15 to 30 minutes. Only 3 studies 11, 13, 20 reported explicitly that nurses carried out the interventions. However, all studies were conducted by searchers from a nursing school or a nursing department at a university.
A difficulty in the interpretation of the results of the studies pertains to the adherence of the patients to the control or the experimental condition. For this reason, in 5 studies, 11, 14, 16, 18, 19 the patients included were divided in exercisers and nonexercisers instead of intervention and control groups. This division was based on the change of distance over time in the 12-minute walking test 16, 19 or on the self-report of the patients about exercising. 11, 14, 16 In 5 studies, 11Y13,15,16 the control group and the intervention group were compared without taking actual exercising into account. Only the study of Headley et al 12 showed a significant difference (P G .007). In all 5 studies, the intervention group did better than the control group. When comparing exercisers with nonexercisers, 11, 14, 16, 18, 19 all studies found a significant effect of exercise.
Adamsen et al 21 performed a qualitative study. Fatigue changed for participants from a negative experience (as CRF) into a positive experience (as caused by exercise). Seventy-two percent of the participants experienced an increase of physical activity, and 87% experienced an increased energy level.
Education and Counseling
Five studies addressed education and counseling as an intervention for fatigue ( Table 2) . Three studies had an RCT design, 22Y24 1 a pretest-posttest design, 25 and 1 a longitudinal design. 26 In the intervention studies, the information was provided on tape, by telephone, and/or in person. The information was given in 3 to 10 sessions. In 4 of the 5 studies, these sessions did not focus on fatigue alone. They also included information about other symptoms like anxiety, nutrition, as well as the management of side effects.
In 3 intervention studies, the information on fatigue given to patients was specified. The main topics were as follows: -assessment of fatigue; -explanation of the feelings of fatigue, causes, pattern, and consequences; and -actions how to deal with fatigue such as exercising, balancing activity and rest, prioritizing and delegating activities, dietary supplements, relaxation, diversion, sleep-enhancement techniques, and pharmacological management of anemia-related fatigue.
In 1 study, 26 the education was supported by written material. Patients found the information helpful.
In the studies of Badger et al, 22 Given et al, 24 and Ream et al, 26 a decrease in fatigue in the experimental group was established. Ream et al 26 found a significant effect over time (P G .05). They also found that talking to someone was the aspect of the educational program that patients found most important. In the study of Badger et al, 22 a trend in the time by group interaction (P = .09) was seen. Given et al 24 did not find a significant effect. In the studies of Barsevick et al 25 and Williams and Schreier, 23 fatigue increased.
Distraction and Relaxation
Two studies focused on distraction and relaxation ( Table 3 ). Kim and Kim 27 studied a relaxation breathing exercise in an RCT design. Patients suffering from leukemia or aplastic anemia who received allogenic hemopoietic stem cell transplantation were asked by nurses to perform the relaxation breathing exercise every day for 6 weeks. The intervention group experienced significant (P G .02) less fatigue compare with the control group. No information was given about the moment the posttest was done so it was not clear the intervention had a long-term effect.
Using a crossover design, Schneider et al 28 studied the effect of an intervention using virtual reality on fatigue, anxiety, and distress caused by other symptoms. During intravenous chemotherapy treatment, all participants received a headset projecting images with corresponding sounds. They were able to choose 3 scenarios including deep sea diving, walking through an art museum, or solving a mystery. A computer mouse was used to manipulate the projection. The nurse of the day care center introduced the intervention to the patient. There was a significant effect (P = .04) found of fatigue, but the posttest was done immediately after the 
Analysis Y at baseline, subjects in C group are more educated (P =.08), more likely to be unmarried intervention. There is no information about the long-term effect on fatigue of this intervention.
Sleep Promotion
Only 1 study on sleep promotion was found in the review (Table 4 ). Berger et al 29 studied the effect on fatigue of a individualized sleep promotion plan for breast cancer patients receiving chemotherapy (n = 21). The study had a pretestposttest design. This plan was developed during home visits. A Brief Sleep History was used to identify the specific areas of sleep difficulties. The individual sleep promotion plan included interventions and advice on sleep hygiene, relaxation therapy, sleep restriction and stimulus control. Two days before the start of the next cycles of chemotherapy the plan was revised. During the treatment period the mean daily fatigue intensity decreased, albeit not significantly. The Piper Fatigue Scale did not show significant differences over time either. After treatment the fatigue intensity remained the same.
n Discussion
Nurses are in a good position to help patients cope with CRF. This review has presented the results of studies of nursing interventions to address the problem of CRF. In this paragraph, the limitations of the studies including the interpretation of the results of the intervention studies and the limitation of the review are discussed.
Limitation of the Studies
The 18 studies examined had a number of limitations, which limited the weight that can be attributed to them. None of the studies used a theoretical framework. This can be explained by the fact that, until now, no satisfactory theory has been formulated to explain fatigue in this population. In only 6 studies, a definition of fatigue was presented. Two studies used Piper's definition: ''fatigue is a subjective feeling of tiredness that is influenced by cardiac rhythm and can vary in unpleasantness, duration and intensity.'' The definition given in the studies by Mock et al 11, 14 is based on the definition of the National Comprehensive Cancer Network. All definitions used mentioned fatigue as a subjective feeling and which interferes with daily life. Nine studies had a RCT design; 6 used a pretest-posttest design. Of these 6 studies, 3 had a nonequivalent control group. The external validity of the studies is limited because in two-thirds of the studies, the population consisted of breast cancer patients receiving chemotherapy existed. Half of the studies had a sample size of less than 30 patients.
Fatigue was measured by different instruments. Three specific instruments for CRF were used, namely, the Piper Fatigue Scale, the Multidimensional Fatigue Inventory, and the Schwartz Cancer Fatigue Scale (9 studies). Five studies used a subscale of an instrument, namely, the fatigue-inertia scale of the Profile of Mood States, and a subscale of the Functional Assessment of Chronic Illness Therapy-Fatigue. In 4 studies, a daily diary was kept, or a daily visual analogue scale for the level of fatigue was recorded. The use of different instruments made the comparison of the studies difficult. All these limitations could cause a misinterpretation of the results.
SLEEP PROMOTION
Although the study about sleep promotion included in our review did not provide evidence about the effectiveness of the intervention, we still considered it a promising intervention. Fatigue decreased during the study, whereas normally fatigues increased during chemotherapy. The small sample size and the lack of a control group could be the cause of the fact that no significant effect was found. The relationship between fatigue and sleeping disorders is another aspect warranting consideration.
In the review by Clark et al, 30 several studies showed a relationship between fatigue and sleep disorders. One of the studies 31 that included a heterogeneous sample of people with cancer (n = 354) showed that subjects who reported sleep disturbance were significantly more likely to report high levels of fatigue.
More research is needed to answer the question whether sleep promotion is, indeed, an effective intervention.
EDUCATION AND COUNSELING
Education and counseling interventions in the studies included in the review focused on information about fatigue and support for the patient's self-management of fatigue. Patients appreciated receiving this information and counseling. Information can help the patient understand what is happening to him or her and can increase the feeling of control and thus may have a positive affect on the symptom.
However, in the studies included, no significant effect of education and counseling on CRF was found. This may be due to the small sample size, 26 the use of a nonequivalent control group, 25 and/or the lack of sensitivity based on the dichotomous measurement of fatigue (present/absent) instead of measuring its intensity. 24 It is also possible that education alone is not enough to change the patients' behavior.
Education and counseling seems to be a typical nursing intervention. All the studies included in the review on education and counseling specifically mentioned the fact that the nurse conducted the intervention.
Interpretation of the Results

EXERCISE
A significant effect on CRF was only found for nursing interventions based on exercise. Patients who exercised during the treatment of cancer were less fatigued than patients who did not. This finding was in line with earlier results of exercise interventions carried out by professionals other than nurses (eg, physiotherapists). 32Y34 In our review, almost all exercise programs were personalized and consisted of low-impact aerobic exercise, mostly walking, 3 to 4 times a week. No difference in effect was found between the types of exercise.
In the studies reviewed, the effect of exercise is only measured until the end of the intervention or the treatment of cancer. Nothing is known about the long-term effect of exercise after the treatment of cancer and whether exercise can prevent the beginning of fatigue.
Adherence to the exercise intervention is a point that requires attention. In the studies included in the review, many patients did not comply with the intervention. The normal self-care activity for fatigue is rest. 35 Therefore, patients may find it difficult to continue exercising when they feel more fatigued. This is especially true for patients with a high body mass index and/or who were not used to exercise and/or were fatigued before starting the treatment. 11, 14, 18 There are several factors that can influence adherence to an exercise program. Participants expressed the need for support in order to halt their increasing sense of fatigue. 20 They felt that they should be active participants in their treatment. 36 Some participants did not exercise because of the uncertainty about the extent to which exercising constituted a risk, given their illness and treatment. They no longer feel certain about their body. 20 Previous experience with exercise can also influence adherence. 36 To maximize adherence, some studies conducted the exercise program in the clinic. 15, 20 In an other study, the exercise sessions were based on the model of behavior change from Marcus et al. 37 The aim was that the women would become independent exercisers. Other interventions to maximize adherence were telephone calls by the research team every week or every 2 weeks 11 and/or a diary or activity/fatigue log. 13, 16, 18, 19, 38 One study used the cognitive-behavioral skills model by Kanfer and Goldstein 39 to maximize adherence. 16 However, none of the studies addressed adherence as a research question, and thus, no evidence that these interventions improve adherence was found.
Adherence to exercise could be affected by the fact that patients were used to exercise and/or were fatigued before starting the treatment. No data were available regarding a possible effect of the level of activity before starting the intervention on fatigue. In 4 studies, no difference was found in the level of fatigue in the pretest. 11, 12, 15, 19 In 2 studies, 14, 16 the exercisers were less fatigued before the start of the intervention when compared with the nonexercisers. In the study of Schwartz, 16 the difference in exercising between experimental and control group was significant (P G .10). The outcomes were not corrected accordingly.
DISTRACTION AND RELAXATION
The effect of distraction and relaxation intervention on fatigue may vary according to the time at which fatigue was measured. The report of the study of Kim and Kim 27 did not indicate when fatigue was measured. In the study of Schneider et al, 28 it was done immediately after the intervention. No data on the long-term effects of the intervention were available.
Limitations of the Review
The review allows only limited conclusions. Only 18 studies could be identified, and several had methodological limitations. The identified studies covered only a limited number of types of nursing interventions. The guidelines for CRF 4, 40 referred to more interventions than the ones included in this review. Especially, energy conservation and dietary advice are missing. In the guidelines, the patients were advised to alternate activity and rest in order to conserve energy. They could ensure that daily activities did not cause fatigue by, for example, selecting the most important activities and carrying them out at a slower tempo. 41 In the study by Barsevick et al, 25 the education on fatigue was focused on energy conservation and activity management. No significant effect on CRF was found, although 100% of the patients found the information about fatigue useful, 89% reported it helpful as regards developing an energy conservation plan, and 100% were still using the plan.
Problems with food intake were mentioned in the guidelines 4 as a possible cause of a lack of energy. Many guidelines highlighted nutrition as being important. No studies on the effect of promoting food intake on fatigue were found. n Conclusion Fatigue is a multifactorial symptom. It is likely that a multidimensional approach to fatigue is needed to prevent it from worsening during cancer treatment and that a single intervention is insufficient. There are studies on rehabilitation programs with a multidimensional approach for cancer patients who have finished their treatment. 42, 43 In the study of Van Weert et al, 42 the program consisted of individual exercises, sports, psychoeducation, and information. Among other things, the program had a significant effect on fatigue. Adamsen et al 21 investigated the impact of a multidimensional exercise program on, for example, general well-being and the quality of life of patients with CRF who were receiving chemotherapy. The intervention consisted of a combination of resistance and fitness training, massage, relaxation, and body-awareness training. Patients reported a significant reduction in fatigue.
Taking into account the small effect of the single focused interventions and the influence of patient characteristics on the choice of interventions and adherence to interventions, one can suggest that each patient needs his or her own plan to beat fatigue or to prevent the increase of fatigue during treatment. This plan must be made before starting the treatment. Nurses can play an important role in composing the plan and in supporting patients with the execution of the interventions. First, a thorough assessment of CRF is needed, which must include the following items: the prevalence of fatigue, the presence of influencing factors, the need for information of the patient, and the aspects that can affect the adherence to necessary interventions for CRF. This information can serve as a basis for an individual plan that consists of multidimensional interventions.
Medical interventions also needed to be included. Treatment for anemia is one of the medical interventions for which a positive effect on CRF is found. 3, 44 A positive effect on CRF has also been found for adequate pain management and the use of psychostimuli. 3 One can conclude from this review that nurses can play an important role in combating CRF during the treatment of cancer. Exercise seems to be an effective intervention for preventing CRF worsening during treatment, whereas sleep promotion, interventions on distraction and relaxation, and education seem to be promising interventions. It is most likely that a combination of interventions is most helpful for the patient. More specific research is needed into the effect of interventions that enhance the quality of sleep and the education and counseling relating to CRF. Finally, it would be worthwhile to test the effect of the individual multidimensional plan for cancer patients, as described above, as an RCT.
